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Abstract—  This  paper  suggest  the  idea  of  developing  an 
automatic Radio Frequency Identification (RFID)-based system 
for library search and to observe the current literature to define 
whether current technology and developed RFID-based systems 
are  supportive  for  building  that.  To  fully  understand  its  key 
points, implementations, risks, and benefits, the fundamentals of 
radio  frequency  are  to  be  recognized  and  revised.  The  paper 
recognizes key benefits and risks of radio frequency identification 
through analysis of library literature. To make library systems 
efficient and successfully operational RFID solutions can be used 
to  reduce  operating  costs  through  reducing  the  labor  costs, 
improving  automation,  refining  tracking  and  tracing,  and 
inhibiting  the  loss  of  resources  under  any  conditions.  The 
projected  automated  RFID-based  system  is  a  unique  idea  by 
itself. Due to the fact that enhanced organization of books and 
resources  becomes  possible,  resources  are  not  lost,  stealing  is 
avoided, and customers are served on time and correctly. 
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I.  INTRODUCTION  
Imagine a library where each book has its own place on a 
particular shelf. Customers like to take a book off the shelf, 
look it through and then put it away and take another one and 
do the same till the right book is found. There are some people 
who place back the book in the right place but many people 
either leave the books in some corner of the library or return 
them  to  the  wrong  places.  This  later  situation  is  hard  to 
identify and can make librarian's frightening. Until books find 
their rightful homes, with limited number of staff that a library 
has, days will pass and in some cases more time is required. 
When a client needs a book for research or even relaxation and 
needs it instantly needed then tracking down the missing book 
starts  -  the  librarian  gets  called  in,  and  on  occasion 
organization hears about the case as well. In this case, tracking 
and locating is not easy and finding the book somewhere in a 
very large public The Electronic Library or university library 
is  not  a  simple  job.  Do  labeling  book  and  materials  in  the 
library help such situations?  Curran and Porter have projected 
and  defined  a  library  model  that  utilizes  Radio  Frequency 
Identification  (RFID)  to  augment  and  speed  up  the  current 
customer  book  search  and  identification  procedures.  The 
hardware  used  in  the  design  and  implementation  of  the 
patterns are a laptop to host the server, a router to create the 
wireless network, a PDA to host the solicitations, RFID tags 
and an RFID reader to carry out the RFID message.  
The user can search for a book on the shelf by entering the 
book information in any of the search norms text boxes and 
pressing  the  Search  button.  The  system  has  to  search  the 
catalogue to return the appropriate book. The functionality and 
benefits accessible by the RFID systems match the needs and 
areas  of  enhancement  for  libraries.  The  development  and 
evaluation of the library application has proven that RFID can 
be successfully integrated into library systems. 2 per cent of 
libraries  in  the  USA  use  RFID  technology  and  8  per  cent 
global. All RFID retailers in the library market bid a product 
with  anti-collision  (the  ability  to  read  several  tags 
concurrently). The actual speed at which this can be achieved, 
and  total  number  of  tags  that  can  be  read  does  vary 
substantially  
II.  RFID: DYNAMIC AND INERT TAGS 
Radio  frequency  credentials  are  a  term  used  for 
technologies employing radio  waves for identifying discrete 
items automatically. The most common way is storing a serial 
number  recognizing  a  product  and  related  information  on  a 
chip attached to a probe. RFID is used much related to bar 
codes. It is intended to track items without demanding a line of 
sight. To read a bar code its lines had to stay in sight of the 
scanner  to  recognize  product  correctly.  Radio  Frequency 
Identification is a site determination technology that has been 
receiving  a  lot  of  profitable  attention  in  recent  times, (IJACSA) International Journal of Advanced Computer Science and Applications,  
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particularly  in  the  areas  of  asset  tracking  and  supply  chain 
management. RFID is not a new spectacle. It has been around 
for years. It was used primarily for proximity access control. 
Thereafter, it was evolved-to-be-used in supply chain tracking, 
toll  barrier  control,  and  even  protecting  vehicles.  There  are 
four  types  of  tags  in  industry:  Inert;  Dynamic;  Semi  Inert; 
Semi Dynamic. In a market study conducted in August 2010, 
it was found that Dynamic RFID systems have a sequence of 
valuable features including: 
1)  Improved reliability because of high enactment; 
2)  Improved  security/access  control  including  stealing 
decline; 
3)  The  skill  to  link  tags  together  in  software  for 
custodianship;  the  ability  to  automate  identification  and 
location by removing social intervention; 
4)  Improved  data  reliability  because  of  correctness  and 
consistency; 
5)  Better read accuracy and longer read choices; and 
6)  Increased data transmission rate. 
Inert tags get their energy from a remote RFID reader. A 
Dynamic tag uses a set for both the chip and the transmission 
of data on the antenna. Semi-Inert tags use a small onboard set 
to  power  the  chip.  Semi-Dynamic  tags  use  the  battery  for 
operating  the  antenna  but  the  chip  depends  on  the  Radio 
Frequency (RF) energy from the reader. The lives of Dynamic 
tags are limited while of Inert tags are infinite. Dynamic tags 
are heftier than the inert tags and more costly as well. Table I 
identifies variances between Dynamic and Inert RFID tags. 
III.  RFID FREQUENCIES AND OVERHEADS: 
RFID is a method for sending and getting data without any 
links  occurs  between  the  interrogators  and  tags  using 
electromagnetic  waves.  RFID  tags  can  hold  more  data  than 
data carrier systems such as bar code system. RFID systems 
work at a number of diverse frequencies including 125 KHz, 
13.56  MHz,  2.45  GHz  and 5.8  GHz  and  for  UHF  860-950 
MHz  Low  frequency  tags  work  along  120  KHz-140  KHz 
frequencies while high frequency tags work along the 13.56 
MHz radio frequencies. Ultra high frequency (UHF) tags work 
along the 850-900MHz range. Low rate tags are less costly 
and use less power related to other kinds of tags, though high 
and ultra-high tags have better ranges and transfer data faster. 
However,  these  two  types  of  tags  use  more  power  and  are 
classier. Table I condenses the areas of solicitation of various 
chips  for  different  frequencies.  Knowing  that  manufacturers 
target specific industries once begin to produce a tag and try to 
expand  to  other  areas  as  well  it  is  important  to  know  the 
producers and users at the same time. 
TABLE I: DIFFERENCE BETWEEN DYNAMIC AND INERT RFID TAGS 
Disputes  Dynamic RFID 
Tags 
Inert RFID Tags 
Power Bases  In-house 
Energy  transmitted  from 
the reader 
Power Constancy  Unceasing 
When  it's  in  the  field  of 
reader 
Communication 
Array  Long Range  Short range 
Data Storage  Large  Small 
Signal  Power  From 
Tag to Reader 
High  Low 
Signal  Power  From  
Reader to Tag 
Low  High 
Active Life  5-10 yr.’s  Infinite 
Memory  2Mb  up to 16Kb 
 
The reader conveys an electromagnetic field that “wakes-
up” the tag and provides the power essential  for the tag  to 
operate. RFID readers usually cost around $1,000-2,000. The 
tag cost can be broken down into the following components: 
chip;  inlay/element  with  antenna;  assembly;  and  licensing. 
Chips  cost  is  about  $0.45  to  $0.55  while  inlay  cost  ranges 
from  $0.04  to  $0.30  and  assembly  from  0.04  to  0.06.  In 
contrast with the price of one chip being estimated to reach 
$0.12 now is still very high. There exist few ways in helping 
to  decrease  costs  significantly:  utilization  of  a  worldwide 
RFID chip that can be used for many applications; capable of 
handling multiple solicitations; reducing the cost of packaging 
antenna to the chip; and instinctive handling versus manual. 
IV.  RFID USAGE IN LIBRARIES: 
There are opinions on the side of the use of RFID in the 
libraries as well as not using it. Arguments presented in favor 
of RFID application in libraries are that:  libraries use inert 
tags instead of Dynamic tags; tags used in libraries have a very 
short read range; the data stored on the library RFID tag does 
not  disclose  any  important  information;  and  the  real  threat 
comes  from  liabilities  in  the  library's  database.  There  are 
others  who  have  anxieties  about  the  use  of  RFID  in  the 
libraries of the future. Concerns about RFIDs are referred as a 
noise. Librarians should keep in mind that since the many of 
the  integrated  library  systems  and  RFID  vendors  have  a 
entrusted interest in endorsing the use of RFID's for amplified 
sales  that  will  assist  their  company's  profitability,  so  it  is 
natural that they will minimize the security distresses. Some 
RFID vendors are retorting to the security criticisms and are 
now offering a next generation of RFID labels that reportedly 
have  enriched  security  features  than  those  labels  previously 
available.  Management  of  an  organization  must  regulate 
whether adopting RFID will be useful to its firm or one of its 
companies or its processing units or not. Performance metrics 
should be aligned with the firm's objectives and reflect such 
topics  as  improved  cash-to-cash  cycles,  leaner  portfolios, 
reduced stock outs, and more precise data. 
V.  RFID RISKS IN LIBRARY 
To  implement  RFID,  gaining  management  vow  is  a  big 
challenge.  Here,  management  looks  into  the  Return  on 
Investment  (ROI)  to  measure  RFID  investment  before 
commits  to  its  implementation.  A  challenge  that  companies 
face with is the high cost of implementation. To justify the 
acceptance  of  RFID  technology  into  business,  cost-benefit 
analysis is a must. The key risks aspects relate to the library of 
the  future  having  RFID-based  system  with  the  identified 
competences are discussed in the following. 
Initial Cost: 
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The  cost  is  one  of  the  major  factors  manipulating 
acceptance of RFID, although the production costs of RFID 
have condensed and Strange Technology has cut the tag price 
to less than $US0.20. At present, the costs of RFID adoption 
comprise  the  major  speculation  in  hardware,  application 
software, middleware, and tags, and the cost of assimilating 
the  RFID-based  system  with  the  legacy  systems,  of 
consultancy fees, and of employee training. Therefore, the cost 
of RFID tags may endure to present a major hurdle for RFID 
deployment. Another cost of RFID implementation for many 
companies  is  the  major  investment  in  large  scale  IT 
infrastructure.  Other  costs  for  RFID  adoption  may  be 
substantial,  including  the  purchase  of  initial 
hardware/software,  integrating  RF-enabled  technology  into 
dissemination  and  warehousing  activities  and  prevailing 
management  systems,  and  additional  maintenance  costs  for 
application renovations, readers and software, and employee 
training.  A library  with over 200,000 collections  must have 
adequate  funds  to  invest  in  the  purchase  of  tags  alone 
although,  the  costs  for  the  reader,  marginal  equipment  and 
application software will be even more of the problem. With 
the  economic  crisis  in  most  cities  and  countries  around  the 
world it is most likely that a great number of public libraries 
cannot own an independent and full RFID-based system soon. 
A.  Skilled RFID Workers: 
A  survey  conducted  by  the  Computing  Technology 
Industry  Association  revealed  that  80  per  cent  of  the 
responding companies said that there are not ample numbers 
of  skilled  RFID  workers.  About  two-thirds  of  respondents 
pointed out that training their employees to become expert in 
RFID is the biggest challenge they faced in order to prosper in 
the RFID market. Hence, gaining management obligation in 
implementing  RFID  will  be  a  big  issue  considering  this 
difficult hurdle. 
B.  Access Rate: 
There  are  many  factors  that  can  impact  the  read/write 
efficiency of RFID. Some of those are: metal, mist, distance, 
and improper positioning of antennas. A point, well justified, 
is  that  when  the  distances  among  the  tags  are  very  close, 
interference between them may be made or invalid access may 
occur. For example, if one client is taking books to initiate the 
loan process under self-check in/out equipment (RFID reader), 
and another patron is standing too close to the first patron, the 
reader doing the self-check in/out may sense the tags of books 
which are held by the wrong patron. Libraries that highlight 
patron services might not be able to sustain such check in/out 
errors.  It  is  observed  that  even  with  extremely  strict 
requirements  for  baggage  identification  in  airports  the 
identification rate is still not at 100 per cent. 
C.  Patron Privacy and Issues: 
A big anxiety is the offensive of privacy due to the use of 
RFID that has been a major issue fueling the hostility from 
consumer  protection  organizations.  Privacy  activists  are 
concerned  about  tracking  customers  while  other  researchers 
talk about the RFID standards and privacy. Some customers 
will be opposed to any RFID related system due to the alleged 
privacy issues surrounding it. 
 
Fig1. Risk Factors in Library 
 
All  patron  events  such  as  reading,  surfing,  and  action 
behavior  will  be  detected  by  readers  which  are  installed  in 
libraries. But library book tags will not contain any customer 
information and most executions will be using Inert read only 
tags that can only be read from small distances. There may be 
some  customers  that  reject  to  accept  the  new  RFID-based 
system at first. 
Some customers might be unaware or reluctant to use any 
new technology for not putting their own or family security 
and privacy at risk. Therefore it may become essential to have 
someone at the library to have free lectures for them or give 
away leaflets on the topic to customers discussing the issues. 
However, it must be said that RFID patron cards open many 
opportunities  for  offering  a  wealth  of  information  about 
individuals.  Security  based  on  insignificance,  and  exclusive 
protocols, are not enough. This may become an even greater 
problem if there is conjunction in the protocols and technology 
that will allow all these systems to readily talk to one another. 
D. Data Security: 
The biggest issue that must be taken into attention when a 
new technology is addressed and employed is the level of the 
security  that  it  may  provide  or  needs  in  order  to  keep 
executive  data  at  the  safe  level.  Hence,  organization  data 
security policies must be inspected to ensure that security of 
customer data are not compromised at any price. 
E.  Barcode Factor: 
Barcodes, very popular around the world, for almost any 
product, are also employed by both library systems, and book 
publishers. Therefore, the fame of barcodes is an issue since 
almost all book retailers around the world are set up with the 
bar coding system. Between 5-10 trillion bar codes are printed 
every  year, and around 5billion bar code scans occur every 
day. Bar codes are low-cost, standardized, and, in some cases, 
are  already  achieving  a  satisfactory  performance  level. 
Although the popularity of bar codes is not believed to be a 
restrictive, their popularity has not helped spread larger-scale 
RFID arrangement. Taking these key issues into thought, we 
will notice barcode factor is a big player in the spread of the 
RFID. 
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VI.  RFID BENEFITS IN LIBRARY 
RFID-based  systems  include  much  remuneration  that 
exceeds  their  disadvantages  and  risks.  In  the  following 
sections some of these benefits are briefly discussed. 
A.  Information Management: 
Barcodes,  book  cards,  and  magnetic  strips  can  all  be 
combined into one RFID tag. With a suitable RFID tag that 
has memory for recording information and then delivering it to 
the system, bibliographical records and movement status can 
be  stored  on  that.  This  system  is  capable  of  locating  the 
location of material in the library when it is essential to be 
located. Videotapes and diskettes are unable to use magnetic 
strips to impose entrance guard because demagnetization will 
destroy the data on the material. Because RFID tags do not use 
demagnetization to modify data, they can use tags to manage 
magnetic materials the same as the books. 
B.  Circulation: 
With the use of RFID-based system effective operation of 
library and circulation begins. It brings the opportunity of not 
scanning barcodes one by one at all. Having RFID readers by 
the librarians' sides they can check in/out books in a short time 
and constantly. The confirmation of materials and controlling 
the entrance guard for not taking out materials by someone 
without  checking  is  easy  and  highly  manageable.  Library 
cards will include RFID tags. Readers will detect and fetch 
information from library cards when customers enter a library, 
and it will be spread to a backend system process. After that, 
the  front desk  shows lent  materials, overdue books, reserve 
materials,  and  other  circulation  status  on  the  monitor  about 
this  patron.  Librarians  depend  on  these  messages  to  deliver 
service.  
C.  Portfolio: 
Batch  processing  can  also  apply  to  libraries  to  perform 
inventory or shelf reading. Take hand-held readers to sweep 
shelves, for instance - readers can instantly detect all of the 
collection  within  this  range,  including  anomalous  situations 
such as books put on the wrong shelf. Libraries can use RFID 
to  replace  barcodes  and  obtain  several  advantages:  reduce 
lines  at  the  front  desk;  decrease  repeatable  tasks;  increase 
interaction with customers; extend internal security; lower the 
cost  of  deploying  and  managing  collections;  secure 
collections, checking and accepting automation; and raise the 
efficacy of inventory and arrangement. 
D. Aid in Searching and Positioning: 
The  application  of  RFID  in  industrial  circles  provides 
material  flow  management  similar  to  library  circulation.  A 
library automation system can only query about check in/out 
situations. But, it is not probable for that to determine where it 
is if it is not at the right place in the shelf. When, as a part of 
the RFID-based system, a reader is installed on each gate in 
the library, once a client takes a book or other item and enters 
another room, the system will sense who took it and where it 
was  left.  Then,  this  information  will  be  passed  to  the 
automation system to record the position of the material. 
E.  Data Precision and Reliability: 
The  effective  arrangement  of  RFID  has  a  potential  to 
quickly provide accurate and reliable data that surpasses the 
bar coding or manual competences available today. This can 
have  a  major  impact,  mainly  in  busy  libraries  such  as 
university libraries and public libraries in populated areas. 
F.  Application Statistics for Serials: 
There is not a proper and precise method for calculating 
the reading rates of magazines that are placed on the journal 
racks in the library. Often, many journals are not used at all 
and some are used far more than anticipated. General library 
systems  cannot  record  when  periodicals  are  used  in  open 
shelves and read in the libraries. Usually, a patron's response 
to the intended questionnaires is not very precise. However, 
utilizing  the  detection  scope  of  RFID,  it  is  possible  to 
determine the location of such materials from the periodical 
rack and the readers. If readers remain unnoticed on one tag 
for a while, this shows that the magazine was taken off the 
shelf and is being read. 
VII.  THE BIG PICTURE RFID-BASED SYSTEM 
The functionality and aids offered by the  RFID systems 
match the needs of library systems and the enhancements to be 
made in other situations. The development and assessment of 
the library applications proved that RFID could effectively be 
integrated into library systems. However, no single solution 
can maximize the value of RFID but rather a combination of 
technology  needs  to  be  taken  into  deliberation  to  make  the 
system  functional,  useful,  and  convenient.  To  obtain  a 
necessary  level  of  visibility,  tags  need  to  be  read  at  many 
points in the system. The library of the not too distant future 
will be very diverse with what we have today. It will work 
with  a  combination  of  computer  hardware/software,  RFID 
technology, robots, conveyor belts, computer experts, and few 
librarians.  Already  many  of  these  technologies  and  systems 
are  in  place  in  some  libraries.  This  is  a  big  picture  of  the 
RFID-based  system  for  large  libraries  where  a  blend  of 
technologies is used for wisely managing situations better and 
more  proficiently.  RFID  is  used  to  do  one  or  more  of  the 
following important tasks, as they are necessary: 
1)  read labels instead of bar codes; 
2)  define the location of materials in the library; 
3)  trace  of  the  materials;  finding  whether  journals  and 
newspapers are at their place or in use; 
4)  identify the client in the library and serve them if it is 
necessary; 
5)  manage  the  inventory  of  books  and  materials;  quick 
identification of lost materials on an hourly/daily basis; 
6)  Online data collection and consumption; 
7)  prevent from losing its materials through theft or other 
forms of possible loss; 
8)  use  robots  to  take  books  off  the  shelf  for  patron  or 
librarian; and 
9)  use conveyor belt to send book down the line from the 
shelf to patron or circulation desk. 
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A  good  material-handling  system  as  it  is  used  in  large 
depositories  can  be  extremely  helpful  in  the  research  and 
university libraries. Since the use of material handling systems 
can be quite posh for large libraries it is possible to set-up such 
systems in a portion of the library having large demands on 
the hourly and daily basis. Using RFID-based systems, it is 
possible to determine where the substantial is currently located 
and then by the help of robots the materials can be brought to 
the conveyor belt and routed easily to the patron or circulation 
desk.  This  is  quite  possible  with  the  aid  of  the  current 
technology if the working system at the library is an RFID-
based structure. 
VIII.  MANAGEMENT EMPLOYMENT: 
RFID  is  a  flexible  technology  and  has  many  Dynamic 
features  that  can  be  unified  into  different  systems.  It  can 
exclusively identify any object on which a tag is attached. The 
tag can be read in any direction. The reader does not require 
line  of  sight  for  each  tag  and  can  be  read  through  most 
materials. However, the type of RFID-based system described 
here is  fully  valid in libraries that serve blind and partially 
restricted customers.  
The  capability  of  the  RFID-based  system  defined 
previously allows customers to manage a portion of their own 
needs  without  the  help  of  librarian  or  assistance.  However, 
having  a  robot  as  a  part  of  the  system  would  help  to  find 
materials for groups of customers that might be the only users 
of such libraries (for example, in a school for blind or partially 
disabled students). RFID-based systems can be integrated into 
existing library systems to recover the efficiency of the main 
procedures carried out in any library and increase the quality 
of services to be provided. The ability of RFID to exclusively 
identify  every  item  is  very  suitable  for  libraries.  An  RFID-
based library system would bring with itself many properties 
as are listed in the following: promptness the finding of books; 
improve the stock control of the library; capability to track 
down  erroneous  books;  increase  the  security;  bring  ease  to 
library  system;  aides  disabled  students,  e.g.  blind/partially 
blind;  ability  to  self-checkout  and  return  books  without  the 
need  for  human  interference;  improves  library  workflow; 
increase  staff  efficiency;  enhance  customer  service;  and 
improve process efficacy. 
IX.  CONCLUSION: 
More  establishments  from  manufacturers  to  government 
agencies, retailers and providers are announcing RFID skills 
into  their  supply  chains,  for  asset  tracking  and  on  time 
management,  and  for  the  safety  and  supervisory  purposes. 
However, as companies explore these noteworthy advantages 
through pilot programs the effects of RFID technologies on 
the firm network must be reflected. The types of operations 
that  can  be  done  by  RFID  technology  and  the  benefits 
presented by that match the needs of libraries and the areas of 
improvement  that  management  have  in  mind.  RFID 
technology can help in restructuring major library procedures 
such as evaluation and book searches. Library employees as 
well  as  customers  share  the  same  convenience  and  ease  of 
operations.  
However, customers can face risks in libraries with RFID 
systems unless the rules protecting customers are changed and 
stronger one replaced them. Currently, only about 12 percent 
of libraries world-wide are using RFID, but this amount will 
soon rapidly increases as libraries understand the benefits and 
convenience  of  incorporating  RFID  into  their  processes.  As 
already noted, the library of the future is going to be diverse 
from what we have today. It will be partly made conceivable 
with the aid of already existing technologies plus RFID-based 
systems. As a extension of the ideas outlined in this paper, the 
authors are working with a group of specialists from various 
fields to make such a prototype RFID-based system with just 
such additional technological skills a reality for libraries. 
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